where HPOX refers to peroxidase (EC 1.11.1.7). The species monitored fluorometrically is the dimer of p-hydroxyphenylacetic acid (p-HPA), which exhibits maximum excitation at 325 nm and maximum emission at 415 nm. 
IndexingTerms: flow-injection analysis/intermethod comparison
Most of the procedures for the colorimetric determination of inorganic phosphate are based on the formation of molybdophosphoric acid with further reduction to heteropolymeric molybdenum blue (1) (2) (3) , on direct measurements of molybdo-and vanadomolybdophosphoric acid (4, 5), or on complex formation between molybdophosphoric acid and basic dyes (6). These chemical methods have serious shortcomings, however: Molybdate reduction is affected by slight changes in pH, the rate of complex formation is markedly influenced by protein concentration, and the acid pH required leads to hydrolysis of organic phosphate, which results in overestimates of P1 concentration (7) . A number of enzymatic methods that overcome these limitations have been reported. They are based on the ability of phosphate to activate some enzymatic reactions catalyzed by glyceraldehyde-3-phosphate dehydrogenase (8), phosphorylase a (9), maltose phosphorylase (10), sucrose phosphorylase (11), and nucleoside phosphorylase (NP; EC 2. 4 
Fl Manifold and Procedure
The hydrodynainic system used (Fig. 1) consists of a peristaltic pump that propels the reagent streams through the channels.
The sample, diluted appropriately, is injected into a stream of reagent A, which merges with a stream of reagent B; reagent B contains inosine, the substrate for NP biocatalysis.
The first two enzymatic reactions take place along the NP and XOD IMERs. An additional merging point located after the IMERs allows the main stream to be mixed with reagent C (which contains p-HPA and HPOX), which reacts and catalyzes, respectively, the derivatizing reaction of the hydrogen peroxide produced in the previous step. The derivatizing reaction is developed along the reactor. Finally, the sample reaches the flow cell and provides the analytical signal. The enzyme reactor and the open reactor are thermostated at 3 7#{176}C.
Results and Discussion
The variables affecting the analytical process and hence the signal it provided were classified as chemical, physical, and hydrodynamic (Table 1) , and then studied by univariate analysis.
Physical variables.
Increased temperature 
Validationof the Method
The linearity of the method was assessed by means of 1.29%. These reflect an excellent linearity for the proposed method, since according to KroU and Emancipator (19) the acceptable value for relative nonlinearity must be <2.5%. The relative nonlinearity of the analyzers used for comparison with the method reported here was also checked, and both had relative nonlinearity <2%. The precision and recovery of the method was checked by assaying three serum pool samples from a clinical laboratory that contained low, medium, and high concentrations of phosphate (-0.900, 1.070, and 1.700 mmolIL, respectively). Aliquots of the three samples were analyzed after a 1:250 dilution, both in a single run and during 11 days for within-and between-run studies, respectively. The results obtained in both instances are summarized in Table 2 . Two aliquots of six samples were subjected to additions of standards (0.5 and 1.7 mmol/L) to establish the recovery of the method. The results obtained (Table 3) ranged from 96% to 104%, which represent a good recovery for the supplemented samples.
The performance of the proposed method and that of conventional automated analyzers were compared by determining the concentration of phosphate in 50 serum samples (concentration range 0.5-2.8 mmoIJL) by the F! method and then by both the Hitachi method based on the same enzymatic reactions but with the biocatalyst in solution, and by the Ektachem 700RX method based on formation of heteropolyacid with molybdate (dry reagents technology). The reported method (y) correlated well with both automated methods (x and x'), the correlation equations beingy = 0.968x + 3.37 X 10 (r2 = 0.976) andy = x' + 2.20 x 102 (r2 = 0.949).
Study of Interferences
The effects of bilirubin and hemoglobin as potential optical interferences and of uric acid, acorbic acid, xanthine, hypoxanthine, and glucose as possible chemical interferences were studied. Each compound was added to a pool of serum (phosphate concentration 1.25 mmoIJL) and its influence established. No interferences were detected from bilirubin for concentrations <600 mgIL, hemoglobin <20 g/L, uric acid <150 mg/L, ascorbic acid <75 mg/L, and glucose <200 mmol/L. Xanthine and hypoxanthine, substrates of the second enzymatic step, were also studied as possible interferents in the determination of phosphate, but gave no special problem, being intermediate metabolites and present in serum very infrequently. Nevertheless, this interference can be easily avoided by using a blank signal obtained by injecting the serum into the system in which inosine has been removed from reagent B; this repeat analysis increases slightly the determination cost. The presence of allopurinol <200 mg/L in serum did not cause interference; it did cause an error of --4% at 400 mg/L.
Assay Advantages F! analysis has proved to be a useful tool for clinical analysis because of its simplicity, repeatability, absence of carryover, low reagent consumption, and high sample throughput. In addition, the affordability of incorporating biocatalysts immobilized on suitable supports dramatically decreases the cost of analyses with respect to batch methods involving enzymes in solution. All these advantages make the method reported here a valid al- 
